Apoptotic cell death in the fission yeast Schizosaccharomyces pombe induced by valproic acid and its extreme susceptibility to pH change.
Schizosaccharomyces pombe treated with valproic acid died with apoptotic markers such as DNA fragmentation, loss of a mitochondrial electrochemical gradient and chromatin condensation, independently of metacaspase, a yeast homolog of metazoan caspase. Sensitivity to valproic acid was strongly dependent on growth phase. Cells in a later growth phase were much more sensitive to valproic acid than those in an earlier one. Altering the pH of the medium with HCl and with NaOH also caused remarkable changes in sensitivity. Cells in an acidic medium were more sensitive to valproic acid. This pH-dependent change in sensitivity did not require de novo protein synthesis, and a change in pH 60 min after the administration of valproic acid affected sensitivity. These results suggest that the intracellular cell death process was susceptible to extracellular pH. Although a sir2 mutant of Saccharomyces cerevisiae has been reported to be resistant to valproic acid, mutations in sir2 did not affect the sensitivity to valproic acid of S. pombe.